Slug, mammalian homologue gene of Drosophila escargot, promotes neuronal-differentiation through suppression of HEB/daughterless.
At the neuron developmental stage, neuron-precursor cells can be differentiated into neuron or glia cells. However, precise molecular mechanism to determine the cell fate has not been clearly demonstrated. In this study, we reveal that Drosophila esgarcot and its mammalian homologue genes, Snail and Slug, play a key role in neuronal differentiation. In Drosophila model system, overexpression of Esg, like as Wingless, suppresses the bristle formation. In contrast, elimination of Esg though RNAi promotes double bristle phenotype. We can also observe the similar phenotype in Snail-overexpression system. In mammalian system, overexpression of Slug or Snail can induce neuronal differentiation. Esg and its mammalian homologue gene Slug directly interact with Daughtherless and its mammalian homologue HEB and eliminate them through siah-1 mediated protein degradation. Thus, overexpression of siah-1 can promote neuron cell differentiation, whereas si-siah-1 blocks the Slug-induced HEB suppression. In fact, Drosophila SINA, Siah-1 homologue, has been also known to be involved in bristle formation and Neuronal differentiation. In addition, it has been revealed that CK1 is involved in Esg or Snail stability and Neuronal differentiation. However, Snail is regulated only by CK1 but not by Siah. Considering the fact that Slug mutations have been found in human genetic disease, waardenberg syndrome, major symptoms of which is loss of hearing neuron and odd eye, our result implies that slug/Snail system is required for proper neuronal differentiation, like as Esg in Drosophila.